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DETAILED ACTION 

Election/Restrictions 

Applicant's election with traverse of Group I in the reply filed on 24 February 
2006 is acknowledged. The traversal is on the ground(s) that the device of Heller et al 
does not apply an electrical signal to the electrodes themselves to produce a detected 
signal with information about the particles (paragraph 4 on page 13 of the Remarks 
filed 24 February 2006). This is not found persuasive because Heller et al teach 
alternatives to fluorescence based detection that rely upon electrochemical methods 
(e.g., electrochemiluminescence). In addition, lines 8-9 of independent claim 1 recite the 
limitation " means for detecting signals resulting from the application of the signal to 
said first electrode/ 7 Heller et al teach application of a signal to an electrode (e.g., 
pulsing the electrodes of a biochip [Abstract, lines 8-10] to affect hybridization; 
Abstract, last 5 lines) as well as means for detecting signals resulting from application of 
the signal to the electrode (e.g., a fluorescence signal obtained during the electronic 
denaturation of DNA hybrids, wherein the fluorescence signal is perturbed by the 
application of the electric pulse that causes denaturation; column 8, lines 17-20). 

Therefore, the technical feature linking the inventions of Groups I and II does not 
constitute a special technical feature as defined by PCT Rule 13.2 as it does not define a 
contribution over the prior art teachings of Heller et al. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 54-70 are withdrawn. Claims 1-53 are currently under prosecution. 
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Specification 

The abstract of the disclosure is objected to because the abstract is too long. 
Correction is required. See MPEP § 608.01(b). 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 4-9, 12, 16, 18-23, 26, 34-36, and 39-53 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

1. Claims 4-9 are indefinite in claim 4, which recites the limitation "a said fluid " in 
line 3 of claim 4. It is unclear how "a" modifies "said." Claims 4-9 are also indefinite in 
claim 4, which recites the limitation "said width" in line 2 of claim 4. There is 
insufficient antecedent basis for this limitation in the claim. It is suggested that the 
word "said" be changed to "a." 
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2. Claim 12 is indefinite in the recitation " about mHz" at the end of the claim. It is 
unclear what the upper limit for the range is. 

3. Claim 16 is indefinite in the recitation "of claim wherein" in line 1 of the claim. 
The dependency of the claim is unclear. 

4. Claims 18-23, 26, and 34-36 are indefinite in the recitation "said channel" in line 1 
of each of claims 18, 19, 26 and 34-36. There is insufficient antecedent basis for this 
limitation in each of the claims. It is suggested that the word "said" be changed to "a." 

5. Claims 39-53 are indefinite in claim 39, which recites the limitation "a second 
channel is formed" in line 4 of claim 39. It is unclear if this limitation defines a structure 
or if the limitation is a method step. It is suggested the word "is" be deleted from the 
claim. 

6. Claims 49-51 are indefinite in the recitation "said channel" in line 1 of each of 
claims 49-51. It is unclear if "said channel" refers to the first channel or the second 
channel of independent claim 39. 
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Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international 
application by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 
371(c) of this title before the invention thereof by the applicant for patent. 

1. The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

2. Claims 1-2, 18-19, 24-25, and 34-35 are rejected under 35 U.S.C. 102(a,e) as being 
anticipated by Heller et al (U.S. Patent No. 5,849,486, issued 15 December 1998). 

Regarding claim 1, Heller et al teach a microfluidic device comprising: a 
substrate bearing a first electrode and a second electrode spaced a distance from said 
first electrode (column 9, line 65 through column 10, line 40 and Figure 2A); means for 
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passing an individual particle in the vicinity of said first and second electrodes (e.g., the 
electrodes, which transport charged DNA molecules to microlocations, column 10, lines 
18-25); means electrically connected to said first electrode for selectively applying an 
electrical signal (e.g., a waveform generator connected to the electrodes of the system; 
column 15, line 65-column 16, line 5); means for detecting signals resulting from the 
application of the signal to said first electrode (e.g., a fluorescence signal is obtained 
during the electronic denaturation of DNA hybrids, wherein the fluorescence signal is 
perturbed by the application of the electric pulse that causes denaturation [column 8, 
lines 17-20] and there is a detector for said fluorescence; Figure 9); and means for 
determining a characteristic of said particle or biological cell from said detected signal 
(e.g., the electrical parameters of the assays are displayed; column 19, lines 15-34 and 
Figure 10). 

Regarding claim 2, Heller et al teach the device of claim 1, wherein said means 
for passing an individual particle or biological cell in the vicinity of said first and 
second electrodes comprises: fluid input means for inputting a fluid comprising a 
concentration of said particle or cell (e.g., a sample inlet port; column 15, line 26); and a 
channel positioned adjacent said first electrode and said second electrode, said channel 
being coupled to said fluid means, wherein said particle of biological cell flows through 
said channel (e.g., material are transported by channeling; column 6, lines 20-23.) 

Regarding claim 18, Heller et al teach the device of claim 1, wherein said channel 
is formed on said substrate using a photolithography etch (column 7, lines 50-65). 
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Regarding claim 19, Heller et al teach the device of claim 1, wherein said channel 
is formed form photolithography (column 7, lines 50-65). 

Regarding claim 24, Heller et al teach a microfluidic device comprising: a 
substrate bearing a first electrode and a second electrode spaced a distance from said 
first electrode (column 9, line 65 through column 10, line 40 and Figure 2A); means for 
passing a fluid in the vicinity of said first and second electrodes (e.g., the electrodes, 
which transport charged DNA molecules in solution to microlocations, column 10, lines 
18-25); means electrically connected to said first electrode for selectively applying an 
electrical signal (e.g., a waveform generator connected to the electrodes of the system; 
column 15, line 65-column 16, line 5); means for detecting signals resulting from the 
application of the signal to said first electrode (e.g., a fluorescence signal is obtained 
during the electronic denaturation of DNA hybrids, wherein the fluorescence signal is 
perturbed by the application of the electric pulse that causes denaturation [column 8, 
lines 17-20] and there is a detector for said fluorescence; Figure 9); and means for 
determining a characteristic of said particle or biological cell from said detected signal 
(e.g., the electrical parameters of the assays are displayed; column 19, lines 15-34 and 
Figure 10). 

Regarding claim 25, Heller et al teach the device of claim 24, wherein said means 
for passing a fluid in the vicinity of said first and second electrodes comprises: fluid 
input means for inputting a fluid (e.g., a sample inlet port; column 15, line 26); and a 
channel positioned adjacent said first electrode and said second electrode, said channel 
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being coupled to said fluid means, wherein said fluid flows through said channel (e.g., 
material are transported by channeling; column 6, lines 20-23.) 

Regarding claim 34, Heller et al teach the device of claim 24, wherein said 
channel is formed on said substrate using a photolithography etch (column 7, lines 50- 
65). 

Regarding claim 35, Heller et al teach the device of claim 24, wherein said 
channel is formed form photolithography (column 7, lines 50-65). 

3. Claims >3, 10, 17-19, 24-27, 34-35, 37-42, 49-50, and 52-53 are rejected under 35 
U.S.C 102(b) as being anticipated by Kricka et al (U.S. Patent No. 5,744,366, issued 28 
April 1998). 

Regarding claim 1, Kricka et al teach a microfluidic device comprising: a 
substrate bearing a first electrode and a second electrode spaced a distance from said 
first electrode (e.g., Figure 8, wherein electrodes are inserted into access ports along a 
selection section; column 15, lines 8-27); means for passing an individual particle or 
biological cell in the vicinity of said first and second electrodes (e.g., a flow channel; 
sections 20a and 20b of Figure 8 and column 15, lines 10-12); means electrically 
connected to said first electrode to selectively applying an electrical signal (e.g., the 
inserted electrodes apply an electric field; column 15, lines 23-28); means for detecting 
signals resulting from the application of the signal to said first electrode (e.g., a 
detection chamber; column 10, line 50); and means for determining a characteristic of 
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said particle of biological cell from said detected signal (e.g., the detection chamber tests 
for the presence of antibodies; column 10, lines 42-57). 

Regarding claim 2, Kricka et al teach the device of claim 1, wherein said means 
for passing an individual particle or biological cell in the vicinity of said first a second 
electrode comprises: fluid input means for inputting a fluid comprising a concentration 
of said particle or cell (e.g., a receiving well; column 6, lines 45-50); and a channel 
positions adjacent said first electrode and said second electrode, said channel being 
coupled to said fluid input means, wherein said particle of biological cell flows through 
said channel (e.g., a flow channel [sections 20a and 20b of Figure 8 and column 15, lines 
10-12], wherein electrodes are inserted into access ports along a selection section; 
column 15, lines 8-27). 

Regarding claim 3, Kricka et al teach the device of claim 2, wherein said channel 
has a width substantially the same as said distance of the spacing between said first 
electrode and said second electrode (e.g., the width of the channel is defined as the 
distance between the access ports wherein the electrodes are inserted; column 15, lines 
8-27). 

Regarding claim 10, Kricka et al teach the device of claim 2, wherein said fluid 
input means is a syringe pump (column 10, lines 18-22). 

Regarding claim 17, Kricka et al teach the device of claim 1, wherein said 
biological characteristic is protein content in said cell (e.g., the device uses antigen 
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binding proteins to measure binding of a predetermined component of the cell sample; 

column 10, lines 42-50). 

Regarding claim 18, Kricka et al teach the device of claim 1, wherein said channel 

is formed on said substrate using a photolithography etch (column 9, lines 34-48). In 

addition, the courts have stated: 

"[E]ven though product-by-process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the 
product in the product-by-process claim is the same as or obvious from a 
product of the prior art, the claim is unpatentable even though the prior product 
was made by a different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 
964, 966 (Fed. Cir. 1985). See MPEP§ 2113. 

Because Kricka et al teach the structural elements of claim 1, claim 18 is also anticipated 
by Kricka et al. 

Regarding claim 19, Kricka et al teach the device of claim 1, wherein said channel 
is formed on said substrate using photolithography (column 9, lines 34-48). As noted 
above, because Kricka et al teach the structural elements of claim 1, claim 19 is also 
anticipated by Kricka et al. 

Regarding claim 24, Kricka et al teach a microfluidic device comprising: a 
substrate bearing a first electrode and a second electrode spaced a distance from said 
first electrode (e.g., Figure 8, wherein electrodes are inserted into access ports along a 
selection section; column 15, lines 8-27); means for passing a fluid in the vicinity of said 
first and second electrodes (e.g., a flow channel; sections 20a and 20b of Figure 8 and 
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column 15, lines 10-12); means electrically connected to said first electrode to selectively 
applying an electrical signal (e.g., the inserted electrodes apply an electric field; column 
15, lines 23-28); means for detecting signals resulting from the application of the signal 
to said first electrode (e.g., a detection chamber; column 10, line 50); and means for 
determining from the detected signal a characteristic of said fluid (e.g., the detection 
chamber tests for the presence of antibodies; column 10, lines 42-57). 

Regarding claim 25, Kricka et al teach the device of claim 24, wherein said means 
for passing a fluid in the vicinity of said first a second electrode comprises: fluid input 
means for inputting a fluid (e.g., a receiving well; column 6, lines 45-50); and a channel 
positions adjacent said first electrode and said second electrode, said channel being 
coupled to said fluid input means, wherein said fluid flows through said channel (e.g., a 
flow channel [sections 20a and 20b of Figure 8 and column 15, lines 10-12], wherein 
electrodes are inserted into access ports along a selection section; column 15, lines 8-27). 

Regarding claim 26, Kricka et al teach the device of claim 24, wherein said 
channel has a width substantially the same as said distance of the spacing between said 
first electrode and said second electrode (e.g., the width of the channel is defined as the 
distance between the access ports wherein the electrodes are inserted; column 15, lines 
8-27). 

Regarding claim 27, Kricka teach the device of claim 24, wherein said distance is 
in the range of 1 nm to 1 mm (e.g., the channel is on the order of 0.1 to 1000 microns 
across; column 8, lines 49-52). 
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Regarding claim 34, Kricka et al teach the device of claim 24, wherein said 
channel is formed on said substrate using a photolithography etch (column 9, lines 34- 
48). As noted above, because Kricka et al teach the structural elements of claim 24, 
claim 34 is also anticipated by Kricka et al. 

Regarding claim 35, Kricka et al teach the device of claim 24, wherein said 
channel is formed on said substrate using photolithography (column 9, lines 34-48). As 
noted above, because Kricka et al teach the structural elements of claim 24, claim 35 is 
also anticipated by Kricka et al. 

Regarding claim 37, Kricka et al teach the device of claim 24 further comprising: 
a conductive block for mounting said substrate; and a heater mounted to said block, 
wherein said heater controls the temperature of said device (e.g., the chip is mounted 
on a incubator comprising a heater; column 17, lines 18-42 and Figure 16) 

Regarding claim 38, Kricka et al teach the device of claim 24, wherein said fluid is 
a liquid (column 10, lines 1-3). 

Regarding claim 39, Kricka et al teach a nanofluidic device comprising: a 
substrate bearing a first electrode and a second electrode spaced a distance from said 
first electrode (e.g., Figure 8, wherein electrodes are inserted into access ports along a 
selection section; column 15, lines 8-27); a second channel is formed on top of said first 
electrode and said second electrode (e.g., there are flow guiding ribs; column 13, lines 
15-32and Figures 2A and 2B); means for passing a fluid into said second channel and at 
least a portion of said fluid flowing into said first channel in the vicinity of said first and 
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second electrodes (e.g., the fluid is separated through the guiding ribs, then flows into 
the to selection section; column 13, lines 15-32and Figures 2A and 2B); means 
electrically connected to said first electrode to selectively applying an electrical signal 
(e.g., the inserted electrodes apply an electric field; column 15, lines 23-28); means for 
detecting signals resulting from the application of the signal to said first electrode (e.g., 
a detection chamber; column 10, line 50); and means for determining from the detected 
signal a characteristic of said fluid (e.g., the detection chamber tests for the presence of 
antibodies; column 10, lines 42-57). 

Regarding claim 40, Kricka et al teach the device of claim 39, wherein said 
channel has a width substantially the same as said distance of the spacing between said 
first electrode and said second electrode (e.g., the width of the channel is defined as the 
distance between the access ports wherein the electrodes are inserted; column 15, lines 
8-27). 

Regarding claim 41, Kricka teach the device of claim 39, wherein said distance is 
in the range of 10 nm to 100 nm (e.g., the channels have at least one dimension on the 
order of 0.1 microns [100 nm]; column 8, lines 49-52). 

Regarding claim 42, Kricka teach the device of claim 41, wherein said second 
channel has a width is in the range of 10 nm to 100 nm (e.g., the channels have at least 
one dimension on the order of 0.1 microns [100 nm]; column 8, lines 49-52). 

Regarding claim 49, Kricka et al teach the device of claim 39, wherein said 
channel is formed on said substrate using a photolithography etch (column 9, lines 34- 
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48). As noted above, because Kricka et al teach the structural elements of claim 39, 
claim 49 is also anticipated by Kricka et al. 

Regarding claim 50, Kricka et al teach the device of claim 39, wherein said 
channel is formed on said substrate using photolithography (column 9, lines 34-48). As 
noted above, because Kricka et al teach the structural elements of claim 50, claim 39 is 
also anticipated by Kricka et al. 

Regarding claim 52, Kricka et al teach the device of claim 39 further comprising: 
a conductive block for mounting said substrate; and a heater mounted to said block, 
wherein said heater controls the temperature of said device (e.g., the chip is mounted 
on a incubator comprising a heater; column 17, lines 18-42 and Figure 16) 

Regarding claim 53, Kricka et al teach the device of claim 39, wherein said fluid is 
a liquid (column 10, lines 1-3). 

3. Claims 1 and. 4-9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kricka et al (U.S. Patent No. 5,744,366, issued 28 April 1998) as defined by Alberts et al 
(Molecular Biology of the Cell, 3 rd ed., Garland Publishing, New York, page 1026, 
(1994)). 

Regarding claim 4, Kricka et al teach the device of claim 1, wherein said distance 
of the spacing of said first electrode and said second electrode and said width of said 
channel are selected such that in combination with a flow rate a said fluid from said 
fluid input means and said concentration of said biological cell in said fluid, said 
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biological cells pass one by one through said channel between said first and second 
electrodes (e.g., the channel is on the order of 0.1 to 1000 microns across; column 8, lines 
49-52). Kricka et al teach the device is used for analysis of human sperm (column 8, line 
60). Alberts et al defines human sperm as having a width of less than 10 microns 
(Figure 20-19). 

Regarding claim 5, Kricka teach the device of claim 4, wherein said distance is in 
the range of 1 nm to 1 mm (e.g., the channel is on the order of 0.1 to 1000 microns 
across; column 8, lines 49-52). 

Regarding claim 6, Kricka teach the device of claim 5, wherein said distance and 
said width of said channel are in the range of about 10 nm to about 50 microns (e.g., the 
channels have preferred widths and depths on the order of 2 microns; column 8, lines 
52-54). 

Regarding claim 7, Kricka teach the device of claim 5, wherein a height of said 
channel is in the range of about 10 nm to about 60 microns (e.g., the depth of the 
channel is 2-50 microns; column 8, 58-59). 

Regarding claims 8 and 9, Kricka et al teach the device of claim 4. The courts 
have held that " while features of an apparatus may be recited either structurally or 
functionally, claims directed to an apparatus must be distinguished from the prior art in 
terms of structure rather than function." In re Schreiber, 128 F.3d 1473, 1477-78, 44 
USPQ2d 1429, 1431-32 (Fed. Cir. 1997). In addition, "[Apparatus claims cover what a 
device is, not what a device does" Hewlett-Packard Co. v. Bausch &Lomb Inc., 909 F.2d 
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1464, 1469, 15 USPQ2d 1525, 1528 (Fed. Cir. 1990) (emphasis in original). Therefore, the 
various uses recited in claims 8 and 9 (e.g., use of the device at specific flow rates) fail to 
define additional structural elements to the device of claim 4. Because Kricka et al teach 
the structural elements of claim 4, claims 8 and 9 are also anticipated by Kricka et al. 
See MPEP § 2114. 

4. Claims 1-9, 11-15, 18-19, 24-32, 34-35, 38- 47, 49-50, and 53 are rejected under 35 
U.S.C. 102(e) as being anticipated by Frazier et al (U.S. Patent No. 6,169,394 Bl, filed 18 
September 1998). 

Regarding claim 1, Frazier et al teach a microfluidic device comprising: a 
substrate bearing a first electrode and a second electrode spaced a distance from said 
first electrode (Figure 2A); means for passing an individual particle in the vicinity of 
said first and second electrodes (e.g., the microchannel 35 of Figure 2A); means 
electrically connected to said first electrode for selectively applying an electrical signal 
(e.g., opposing bond pads wired to a power source; column 7, lines 42-45); means for 
detecting signals resulting from the application of the signal to said first electrode (e.g., 
an impedance analyzer; column 14, lines 20-23); and means for determining a 
characteristic of said particle or biological cell from said detected signal (e.g., the 
electrical parameters of the assays are displayed; Figure 5A). 

Regarding claim 2, Frazier et al teach the device of claim 1, wherein said means 
for passing an individual particle or biological cell in the vicinity of the electrodes 
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comprises: fluid input means (e.g., the fluid reservoir 56 of Figure 1); and a channel 
positioned adjacent said electrodes, said channel being couple to said fluid input means, 
wherein said particles or cell flow through said channel (e.g., the microchannel 35 of 
Figure 1). 

Regarding claim 3, Frazier et al teach the device of claim 1, wherein said channel 
has a width substantially the same as said distance between said electrodes (column 7, 
lines 55-60). 

Regarding claim 4, Frazier et al teach the device of claim 1, wherein said distance 
of the spacing of said first electrode and said second electrode and said width of said 
channel are selected such that in combination with a flow rate a said fluid from said 
fluid input means and said concentration of said biological cell in said fluid, said 
biological cells pass one by one through said channel between said first and second 
electrodes (e.g., the device is suitable for measurements on single cells; column 7, lines 
60-63). 

Regarding claim 5, Frazier et al teach the device of claim 4, wherein said distance 
is in the range of 1 nm to 1 mm (e.g., 10 microns across; page 50, column 2, paragraph 4, 
lines 5-6). 

Regarding claim 6, Frazier et al teach the device of claim 5, wherein said distance 
and said width of said channel are in the range of about 10 nm to about 50 microns (e.g., 
the width is less that about 100 microns; column 7, lines 23-25). 
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Regarding claim 7, Frazier et al teach the device of claim 5, wherein a height of 
said channel is in the range of about 10 nm to about 60 microns (e.g., the height of the 
channel is less that about 100 microns; column 7, lines 23-25). 

Regarding claim 8, Frazier et al teach the device of claim 4, wherein the flow rate 
is about 1 mL/hr (column 16, lines 29-30). In addition, as noted above, because Frazier 
et al teach the structural elements of claim 4, claim 8 is also anticipated by Frazier et al. 

Regarding claim 9, Frazier et al teach the device of claim 8, wherein the flow rate 
is about 1 mL/hr (column 16, lines 29-30). In addition, as noted above, because Frazier 
et al teach the structural elements of claim 8, claim 9 is also anticipated by Frazier et al. 

Regarding claim 11, Frazier et al teach the device of claim 1, wherein said 
electrical signal applied to said first electrode is an AC voltage at a predetermined 
frequency (column 7, line 1). 

Regarding claim 12, Frazier et al teach the device of claim 5, wherein the applied 
frequency is between about 1 Hz and about mHz (column 2, lines 1-5). 

Regarding claim 13, Frazier et al teach the device of claim 6, wherein the 
frequency range is about 1 kHz to 2 GHz (column 2, lines 1-5). 

Regarding claim 14, Frazier et al teach the device of claim 1, wherein said means 
for determining a characteristic of said cell comprises measuring impedance of said 
electrodes (Abstract, lines 1-3). 
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Regarding claim 15, Frazier et al teach the device of claim wherein said means for 
determining a characteristic of said cell comprises measuring change in total 
capacitance (e.g., the capacitive properties of cells are measured; column 2, lines 11-12). 

Regarding claim 18, Frazier et al teach the device of claim 1 wherein said channel 
is formed on said substrate using a photolithography etch (column 6, lines 32-37). In 
addition, as noted above, because Frazier et al teach the structural elements of claim 1, 
claim 14 is also anticipated by Frazier et al. 

Regarding claim 19, Frazier et al teach the device of claim 1 wherein said channel 
is formed from photolithography (column 6, lines 32-37). In addition, as noted above, 
because Frazier et al teach the structural elements of claim 1, claim 19 is also anticipated 
by Frazier et al. 

Regarding claim 24, Frazier et al teach a microfluidic device comprising: a 

substrate bearing a first electrode and a second electrode spaced a distance from said 

» 

first electrode (Figure 2A); means for passing a fluid in the vicinity of said first and 
second electrodes (e.g., the microchannel 35 of Figure 2A); means electrically connected 
to said first electrode for selectively applying an electrical signal (e.g., opposing bond 
pads wired to a power source; column 7, lines 42-45); means for detecting signals 
resulting from the application of the signal to said first electrode (e.g., an impedance 
analyzer; column 14, lines 20-23); and means for determining from said detected signal 
a characteristic of said fluid (e.g., the electrical parameters of the assays are displayed; 
Figure 5A). 
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Regarding claim 25, Frazier et al teach the device of claim 24, wherein said means 
for passing a fluid in the vicinity of the electrodes comprises: fluid input means (e.g., 
the fluid reservoir 56 of Figure 1); and a channel positioned adjacent said electrodes, 
said channel being couple to said fluid input means, wherein said fluid flows through 
said channel (e.g., the microchannel 35 of Figure 1). 

Regarding claim 26, Frazier et al teach the device of claim 24, wherein said 
channel has a width substantially the same as said distance between said electrodes 
(column 7, lines 55-60). 

Regarding claim 27, Frazier et al teach the device of claim 24, wherein said 
distance is in the range of 1 nm to 1 mm (e.g., less than about 100 microns; column 7, 
lines 22-25). 

Regarding claim 28, Frazier et al teach the device of claim 24, wherein said 
electrical signal applied to said first electrode is an AC voltage at a predetermined 
frequency (column 7, line 1). 

Regarding claim 29, Frazier et al teach the device of claim 24, wherein the 
applied frequency is between about 1 Hz and about 100 GHz (column 2, lines 1-5). 

Regarding claim 30, Frazier et al teach the device of claim 29, wherein the 
frequency range is about 1 kHz to 100 GHz (column 2, lines 1-5). 

Regarding claim 31, Frazier et al teach the device of claim 24, wherein said means 
for determining a characteristic of said cell comprises measuring impedance of said 
electrodes (Abstract, lines 1-3). 
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Regarding claim 32, Frazier et al teach the device of claim 24 wherein said means 
for determining a characteristic of said cell comprises measuring change in total 
capacitance (e.g., the capacitive properties of cells are measured; column 2, lines 11-12). 

Regarding claim 34, Frazier et al teach the device of claim 24 wherein said 
channel is formed on said substrate using a photolithography etch (column 6, lines 32- 
37). In addition, as noted above, because Frazier et al teach the structural elements of 
claim 24, claim 34 is also anticipated by Frazier et al. 

Regarding claim 35, Frazier et al teach the device of claim 24 wherein said 
channel is formed from photolithography (column 6, lines 32-37). In addition, as noted 
above, because Frazier et al teach the structural elements of claim 24, claim 35 is also 
anticipated by Frazier et al. 

Regarding claim 38, Frazier et al teach the device of claim 24 wherein said fluid is 
a liquid (column 1, lines 5-8). 

Regarding claim 39, Frazier et al teach a microfluidic device comprising: a 
substrate bearing a first electrode and a second electrode spaced a distance from said 
first electrode (e.g., a channel electrode; column 15, column 15, line 13); means for 
passing a fluid in the vicinity of said first and second electrodes (e.g., a micromolded 
microchannel; column 15, lines 23-26); means electrically connected to said first 
electrode for selectively applying an electrical signal (e.g., opposing bond pads wired to 
a power source; column 7, lines 42-45); means for detecting signals resulting from the 
application of the signal to said first electrode (e.g., an impedance analyzer; column 14, 
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lines 20-23); and means for determining from said detected signal a characteristic of said 
fluid (e.g., the electrical parameters of the assays are displayed; Figure 5A). 

Regarding claim 40, Frazier et al teach the device of claim 39, wherein said 
channel has a width substantially the same as said distance between said electrodes 
(column 7, lines 55-60). 

Regarding claim 41, Frazier et al teach the device of claim 24, wherein said 
distance is in the range of 10 nm to 100 nm (e.g., 0.10 microns [100 nm] across; column 
7, lines 55-58). 

Regarding claim 42, Frazier et al teach the device of claim 24, wherein the second 
channel has a width in the range of about 1 micron to 100 microns (column 7, lines 55- 
58). 

Regarding claim 43, Frazier et al teach the device of claim 39, wherein said 
electrical signal applied to said first electrode is an AC voltage at a predetermined 
frequency (column 7, line 1). 

Regarding claim 44, Frazier et al teach the device of claim 39, wherein the 
applied frequency is between about 1 Hz and about 100 GHz (column 2, lines 1-5). 

Regarding claim 45, Frazier et al teach the device of claim 39, wherein the 
frequency range is about 1 kHz to 100 GHz (column 2, lines 1-5). 

Regarding claim 46, Frazier et al teach the device of claim 39, wherein said means 
for determining a characteristic of said cell comprises measuring impedance of said 
electrodes (Abstract, lines 1-3). 
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Regarding claim 47, Frazier et al teach the device of claim 39 wherein said means 
for determining a characteristic of said cell comprises measuring change in total 
capacitance (e.g., the capacitive properties of cells are measured; column 2, lines 11-12). 

Regarding claim 49, Frazier et al teach the device of claim 39 wherein said 
channel is formed on said substrate using a photolithography etch (column 6, lines 32- 
37). In addition, as noted above, because Frazier et al teach the structural elements of 
claim 39, claim 49 is also anticipated by Frazier et al. 

Regarding claim 50, Frazier et al teach the device of claim 39 wherein said 
channel is formed from photolithography (column 6, lines 32-37). In addition, as noted 
above, because Frazier et al teach the structural elements of claim 39, claim 50 is also 
anticipated by Frazier et al. 

Regarding claim 53, Frazier et al teach the device of claim 24 wherein said fluid is 
a liquid (column 1, lines 5-8). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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1. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

2. Claims 1-2, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Frazier et al (U.S. Patent No. 6,169,394 Bl, filed 18 September 1998) in view of Allington 
(U.S. Patent No. 5,040,126, issued 13 August 1991). 

Regarding claim 10, Frazier et al teach the microfluidic device of claim 1, said 
device comprising: a substrate bearing a first electrode and a second electrode spaced a 
distance from said first electrode (Figure 2A); means for passing an individual particle 
in the vicinity of said first and second electrodes (e.g., the microchannel 35 of Figure 
2 A); means electrically connected to said first electrode for selectively applying an 
electrical signal (e.g., opposing bond pads wired to a power source; column 7, lines 42- 
45); means for detecting signals resulting from the application of the signal to said first 
electrode (e.g., an impedance analyzer; column 14, lines 20-23); and means for 
determining a characteristic of said particle or biological cell from said detected signal 
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(e.g., the electrical parameters of the assays are displayed; Figure 5A). Frazier et al also 
teach the device of claim 2, wherein said means for passing an individual particle or 
biological cell in the vicinity of the electrodes comprises: fluid input means (e.g., the 
fluid reservoir 56 of Figure 1); and a channel positioned adjacent said electrodes, said 
channel being couple to said fluid input means, wherein said particles or cell flow 
through said channel (e.g., the microchannel 35 of Figure 1). While Frazier et al teach 
the inlet port of the device is connected to a pump (column 10, lines 51-58), Frazier et al 
are silent with respect to syringe pumps. 

However, Allington teaches the a syringe pump for the supplying liquids 
(column 2, lines 43-45) with the added advantage that a syringe pump equilibrate to 
stable operating pressure and flow rate within a short time (column 2, lines 53-56). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the pump-driven device of Frazier 
et al with the syringe pump as taught by Allington with a reasonable expectation of 
success. The ordinary artisan would have been motivated to make such a modification 
because the modification would have resulted equilibration to stable operating pressure 
and flow rate within a short time as explicitly taught by Allington (column 2, lines 53- 
56). 
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3. Claims 16, 24, 33, 39, and 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Frazier et al (U.S. Patent No. 6,169,394 Bl, filed 18 September 1998) as 
applied to claim 1 above and in view of May (U.S. Patent No. 3,593,126, issued 13 July 
1971). 

Regarding claim 16, the device of claim 1 is discussed above. While Frazier et al 
teach the measuring of capacitance (e.g., the capacitive properties of cells are measured; 
column 2, lines 11-12), Frazier et al are silent with respect to AC bridges. 

However, May teaches the an AC bridge to measure capacitance with the added 
advantage that the bridge provides from within itself an accessible reference voltage 
that always has the proper phase (column 2, lines 4-14). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the capacitance device of Frazier et 
al with the AC bridge as taught by May with a reasonable expectation of success. The 
ordinary artisan would have been motivated to make such a modification because the 
modification would have resulted in an accessible reference voltage that always has the 
proper phase as explicitly taught by May (column 2, lines 4-14). 

Regarding claim 33, Frazier et al teach a microfluidic device of claim 24, said 
device comprising: a substrate bearing a first electrode and a second electrode spaced a 
distance from said first electrode (Figure 2 A); means for passing a fluid in the vicinity of 
said first and second electrodes (e.g., the microchannel 35 of Figure 2A); means 
electrically connected to said first electrode for selectively applying an electrical signal 
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(e.g., opposing bond pads wired to a power source; column 7, lines 42-45); means for 
detecting signals resulting from the application of the signal to said first electrode (e.g., 
an impedance analyzer; column 14, lines 20-23); and means for determining from said 
detected signal a characteristic of said fluid (e.g., the electrical parameters of the assays 
are displayed; Figure 5A). While Frazier et al teach the measuring of capacitance (e.g., 
the capacitive properties of cells are measured; column 2, lines 11-12), Frazier et al are 
silent with respect to AC bridges. 

However, May teaches the an AC bridge to measure capacitance with the added 
advantage that the bridge provides from within itself an accessible reference voltage 
that always has the proper phase (column 2, lines 4-14). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the capacitance device of Frazier et 
al with the AC bridge as taught by May with a reasonable expectation of success/ The 
ordinary artisan would have been motivated to make such a modification because the 
modification would have resulted in an accessible reference voltage that always has the 
proper phase as explicitly taught by May (column 2, lines 4-14). 

Regarding claim 48, Frazier et al teach a microfluidic device of claim 39, said 
device comprising: a substrate bearing a first electrode and a second electrode spaced a 
distance from said first electrode (e.g., a channel electrode; column 15, column 15, line 
13); means for passing a fluid in the vicinity of said first and second electrodes (e.g., a 
micromolded microchannel; column 15, lines 23-26); means electrically connected to 
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said first electrode for selectively applying an electrical signal (e.g., opposing bond pads 
wired to a power source; column 7, lines 42-45); means for detecting signals resulting 
from the application of the signal to said first electrode (e.g., an impedance analyzer; 
column 14, lines 20-23); and means for determining from said detected signal a 
characteristic of said fluid (e.g., the electrical parameters of the assays are displayed; 
Figure 5A). While Frazier et al teach the measuring of capacitance (e.g., the capacitive 
properties of cells are measured; column 2, lines 11-12), Frazier et al are silent with 
respect to AC bridges. 

However, May teaches the an AC bridge to measure capacitance with the added 
advantage that the bridge provides from within itself an accessible reference voltage 
that always has the proper phase (column 2, lines 4-14). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the capacitance device of Frazier et 
al with the AC bridge as taught by May with a reasonable expectation of success. The 
ordinary artisan would have been motivated to make such a modification because the 
modification would have resulted in an accessible reference voltage that always has the 
proper phase as explicitly taught by May (column 2, lines 4-14). 
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4. Claims 19-22, 36, and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Frazier et al (U.S. Patent No. 6,169,394 Bl, filed 18 September 1998) as applied to 
claims 1, 24, 39 and in view of Xia et al (Angew. Chem. Int. Ed. Eng., vol. 37, pp. 550-575 
(1998)). 

Regarding claim 20, the method of claim 1 is discussed above. While 
Frazier et al also teach the method of claim 19 (e.g., wherein said channel is formed 
from photolithography; column 6, lines 32-37), Frazier et al are silent with respect to 
polydimethylsiloxane. 

However, Xia et al teach polydimethylsiloxane (PDMS) in lithography of micron 
scale devices with the added advantage that PDMS is an elastomer that conforms to 
substrates over a large area and is chemically inert (page 556, column 2, last paragraph). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the device of Frazier et al with 
PDMS as taught by Xia with a reasonable expectation of success. The ordinary artisan 
would have been motivated to make such a modification because the modification 
would have resulted in an elastomer that conforms to substrates over a large area and is 
chemically inert as explicitly taught by Xia et al (page 556, column 2, last paragraph). 

Regarding claim 21, the device of claim 20 is discussed above. Frazier et al also 
teach oxidized channels (e.g., oxygen-plasma etching; column 13, lines 50-55). 
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Regarding claim 22, the device of claim 21 is discussed above. Frazier et al also 
teach de-generated oxygen plasma (e.g., oxygen-plasma etching; column 13, lines 50- 
55). 

Regarding claim 36, the device of claim 24 is discussed above. While Frazier et al 
also teach the method wherein said channel is formed from photolithography; column 
6, lines 32-37), Frazier et al are silent with respect to polydimethylsiloxane. 

However, Xia et al teach polydimethylsiloxane (PDMS) in lithography of micron 
scale devices with the added advantage that PDMS is an elastomer that conforms to 
substrates over a large area and is chemically inert (page 556, column 2, last paragraph). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the device of Frazier et al with 
PDMS as taught by Xia with a reasonable expectation of success. The ordinary artisan 
would have been motivated to make such a modification because the modification 
would have resulted in an elastomer that conforms to substrates over a large area and is 
chemically inert as explicitly taught by Xia et al (page 556, column 2, last paragraph). 

Regarding claim 51, the device of claim 39 is discussed above. While Frazier et al 
also teach the method wherein said channel is formed from photolithography; column 
6, lines 32-37), Frazier et al are silent with respect to polydimethylsiloxane. 

However, Xia et al teach polydimethylsiloxane (PDMS) in lithography of micron 
scale devices with the added advantage that PDMS is an elastomer that conforms to 
substrates over a large area and is chemically inert (page 556, column 2, last paragraph). 
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It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the device of Frazier et al with 
PDMS as taught by Xia with a reasonable expectation of success. The ordinary artisan 
would have been motivated to make such a modification because the modification 
would have resulted in an elastomer that conforms to substrates over a large area and is 
chemically inert as explicitly taught by Xia et al (page 556, column 2, last paragraph). 

5. Claims 17, 37, and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Frazier et al (U.S. Patent No. 6,169,394 Bl, filed 18 September 1998) as applied to 
claims 1, 24, and 39 above, and in view of Kricka et al (U.S. Patent No. 5,744,366, issued 
28 April 1998). 

Regarding claim 17, the device of claim 1 is discussed above. Frazier et al are 
silent with respect to determining protein content. 

However, Kricka et al teach the a microfluidic device comprising a substrate 
bearing a first electrode and a second electrode spaced a distance from said first 
electrode (e.g., Figure 8, wherein electrodes are inserted into access ports along a 
selection section; column 15, lines 8-27); means for passing an individual particle or 
biological cell in the vicinity of said first and second electrodes (e.g., a flow channel; 
sections 20a and 20b of Figure 8 and column 15, lines 10-12); and further comprising 
detection of protein content in said cell (e.g., the device uses antigen binding proteins to 
measure binding of a predetermined component of the cell sample; column 10, lines 42- 
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50) with the added advantage that the device allows for separation and collection of 
selected motile cells of interest (Abstract, lines 13-15). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the device of Frazier et al with the 
determination of protein content as taught by Kricka et al with a reasonable expectation 
of success. The ordinary artisan would have been motivated to make such a 
modification because the modification would have resulted in a device that allows for 
separation and collection of selected motile cells of interest as explicitly taught by 
Kricka et al (Abstract, lines 13-15). 

Regarding claim 37, the device of claim 24 is discussed above. Frazier et al do 
not teach conductive blocks. 

However, Kricka et al teach the a microfluidic device comprising a substrate 
bearing a first electrode and a second electrode spaced a distance from said first 
electrode (e.g., Figure 8, wherein electrodes are inserted into access ports along a 
selection section; column 15, lines 8-27); means for passing an individual particle or 
biological cell in the vicinity of said first and second electrodes (e.g., a flow channel; 
sections 20a and 20b of Figure 8 and column 15, lines 10-12); and further comprising a 
conductive block for mounting said substrate; and a heater mounted to said block, 
wherein said heater controls the temperature of said device (e.g., the chip is mounted 
on a incubator comprising a heater; column 17, lines 18-42 and Figure 16) with the 
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added advantage that the conductive block allows the device to be used for in vitro 
fertilization procedures (column 17, lines 18-42). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the device of Frazier et al with the 
conductive block as taught by Kricka et al with a reasonable expectation of success. The 
ordinary artisan would have been motivated to make such a modification because the 
modification would have resulted in a device to be used for in vitro fertilization 
procedures as explicitly taught by Kricka et al (column 17, lines 18-42). 

Regarding claim 52, the device of claim 39 is discussed above. Frazier et al do not 
teach conductive blocks. 

However, Kricka et al teach the a microfluidic device comprising a substrate 
bearing a first electrode and a second electrode spaced a distance from said first 
electrode (e.g., Figure 8, wherein electrodes are inserted into access ports along a 
selection section; column 15, lines 8-27); means for passing an individual particle or 
biological cell in the vicinity of said first and second electrodes (e.g., a flow channel; 
sections 20a and 20b of Figure 8 and column 15, lines 10-12); and further comprising a 
conductive block for mounting said substrate; and a heater mounted to said block, 
wherein said heater controls the temperature of said device (e.g., the chip is mounted 
on a incubator comprising a heater; column 17, lines 18-42 and Figure 16) with the 
added advantage that the conductive block allows the device to be used for in vitro 
fertilization procedures (column 17, lines 18-42). 
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It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the device of Frazier et al with the 
conductive block as taught by Kricka et al with a reasonable expectation of success. The 
ordinary artisan would have been motivated to make such a modification because the 
modification would have resulted in a device to be used for in vitro fertilization 
procedures as explicitly taught by Kricka et al (column 17, lines 18-42). 

6. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Frazier et 
al (U.S. Patent No. 6,169,394 Bl, filed 18 September 1998) and Xia et al (Angew. Chem. 
Int. Ed. Eng., vol. 37, pp. 550-575 (1998)) as applied to claims 1, and 19-21 above, and in 
view of Kricka et al (U.S. Patent No. 5,744,366, issued 28 April 1998). 

Regarding claim 23, the device of claim 21 is discussed above. Neither Frazier et 
al nor Xia et al teach conductive blocks. 

However, Kricka et al teach the a microfluidic device comprising a substrate 
bearing a first electrode and a second electrode spaced a distance from said first 
electrode (e.g., Figure 8, wherein electrodes are inserted into access ports along a 
selection section; column 15, lines 8-27); means for passing an individual particle or 
biological cell in the vicinity of said first and second electrodes (e.g., a flow channel; 
sections 20a and 20b of Figure 8 and column 15, lines 10-12); and further comprising a 
conductive block for mounting said substrate; and a heater mounted to said block, 
wherein said heater controls the temperature of said device (e.g., the chip is mounted 
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on a incubator comprising a heater; column 17, lines 18-42 and Figure 16) with the 
added advantage that the conductive block allows the device to be used for in vitro 
fertilization procedures (column 17, lines 18-42). 

It would therefore have been obvious to a person of ordinary skill in the art at 
the time the invention was claimed to have modified the device of Frazier et al and Xia 
et al with the conductive block as taught by Kricka et al with a reasonable expectation of 
success. The ordinary artisan would have been motivated to make such a modification 
because the modification would have resulted in a device to be used for in vitro 
fertilization procedures as explicitly taught by Kricka et al (column 17, lines 18-42). 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper time wise extension of the " right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van 
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 
619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown 
to be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 
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Claims 1-53 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-7 and 11-20 of 
copending Application No. 10/056103. Although the conflicting claims are not 
identical, they are not patentably distinct from each other because both sets of claims 
are drawn to conduits formed from polydimethylsiloxane, electrical impedance of 
particles, micron scale conduits/ channels, and electrodes. While the claims of the '103 
application are drawn to multiple electrodes, the open claim language "comprising" in 
the instant claims encompasses the additional electrodes of the '103 claims 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert T. Crow whose telephone number is (571) 272- 
1113. The examiner can normally be reached on Monday through Friday from 8:00 am 
to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached on (571) 272-0735. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 1634 
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